Background {#Sec1}
==========

For a range of social and economic reasons, most individuals and couples want to plan the timing and spacing of their childbearing and avoid unintended pregnancy. Moreover, unintended pregnancy, defined as a pregnancy that is not desired at that particular time (mistimed) or not wanted at all (unwanted) \[[@CR1]\], is a health problem in developed and middle- and low-income countries \[[@CR2], [@CR3]\]. The worldwide rate of unintended pregnancy in 2012 was 53 per 1000 women aged 15--44. The highest regional rate was in Africa (80 per 1000), and the lowest were in Europe and Oceania (43 per 1000) \[[@CR4]\]. Almost half of all pregnancies in the United States are mistimed or unwanted \[[@CR5]\].

Many risk factors have been identified for unintended pregnancy. The literature suggests socioeconomic disadvantage, lack of social support, maternal age, parity and maternal behaviours such as smoking and alcohol consumption are the strongest risk factors \[[@CR6], [@CR7]\]. These risk factors appear to be stable across cultures. A frequent consequence of unintended pregnancy is induced abortion, which is often unsafe in countries where the practice is illegal. Furthermore, births resulting from unintended pregnancy present more adverse maternal and child health outcomes such as delayed prenatal care, premature birth and negative physical and mental health effects \[[@CR8]--[@CR10]\]. All these factors increase health costs for neonatal care and costs associated with long-term disabilities for women and babies \[[@CR11], [@CR12]\].

In Brazil, unintended pregnancy remains high despite a dramatic reduction in fertility rates in the last decades, achieving 1.8 births per woman in 2011 \[[@CR13]\], and the widespread use of contraceptive methods. According to the last Brazilian Demographic and Health Survey, performed in 2006, 67.8 % of women who had sex in the last 12 months were using some type of method of modern contraception. The same research showed that 53.9 % of all births in the last 5 years were unintended \[[@CR14]\]. In Brazil, elective abortion is legal only when the pregnancy resulted from a rape, would cause a life-threatening condition to the mother, or the foetus has anencephaly or any other malformation that is incompatible with extrauterine life. As a result, the rate of unintended pregnancies that are carried to parturition is high \[[@CR11]\].

Considering the importance of a more comprehensive analysis of the intendedness of a pregnancy for the health of women and their children, the objective of this study was to analyse the association between mistimed or unwanted pregnancies and sociodemographic characteristics, individual factors and history of previous obstetric risk factors among women who gave birth in hospitals included in the Birth in Brazil National Survey from 2011 to 2012.

Methods {#Sec2}
=======

Sample and study design {#Sec3}
-----------------------

Birth in Brazil is an investigation with countrywide representation that interviewed 23,894 women after they gave birth, as well as collecting data from the mother's and baby's medical records, from February 2011 to October 2012. The sample was selected in three stages. First, hospitals that had 500 or more births in 2007 were selected. These were classified according to Brazil's five macro-regions (north, northeast, southeast, south and mid-west), location (capital or non-capital), and type of hospital (private, public and mixed). Subsequently, the number of days needed to reach the fixed sample size of 90 women who had recently given birth (minimum of 7 days in each hospital) was calculated. The last stage was the selection of 90 women who had recently given birth from each hospital in the sample. The sample was distributed over 266 hospitals in 191 municipalities, including all state capitals. We considered eligible all postpartum women with hospital birth, having as its outcome a live birth, regardless of weight or gestational age, or stillbirth, weighing more than 500 g or gestational age greater than 22 weeks.

In the study's first phase, face-to-face interviews were conducted with the women during hospitalization, data were taken from the mothers' and children's medical records and the women's prenatal cards were photographed. Electronic forms were developed and validated to collect data and all interviews were conducted by interviewers previously trained by the investigation coordinators. Field research supervisors reapplied the questionnaire to a random sample of 5 % in the interviews with the women. Manuals were prepared with descriptions of procedures for data collection in order to ensure the quality of data and thereby minimize systematic errors.

As this was a complex sample, a calibration procedure was used, along with sample weights to ensure coherence between the sample estimates and known population totals obtained by an external source. Further details about sampling can be found in Vasconcellos et al. \[[@CR15]\].

Study variables {#Sec4}
---------------

The outcome variable was pregnancy intention at conception. The women were asked whether their pregnancy was wanted at the time they became pregnant, with three possibilities: the pregnancy was intended (planned or at right time), mistimed (wanted later) or unwanted (never wanted).

The following sets of variables were included in the study to test their associations between mistimed and unwanted pregnancy:Sociodemographic variables: maternal age at delivery (\<20; 20--34; ≥ 35); skin color (white, black, brown and yellow); and years of schooling (≤7; 8--11; ≥ 12). The skin color categories were based on Brazilian Demographic Census classification.Individual variables: marital status (with or without partner); having paid work; alcohol and tobacco use; and parity (primiparous, one child, two children and three or more children).Adverse obstetric outcomes in previous pregnancies: neonatal death; stillbirth; low birth weight (birth weight \< 2500 g); preterm birth (gestational age \< 37 weeks) and serious complications during pregnancy (eclampsia, diabetes, high blood pressure or uterine rupture).

The individual-level variable of alcohol use was measured using the TWEAK instrument, which was originally developed to identify habitual alcohol use among pregnant women \[[@CR16]\]. Women who attained a score of at least three were considered at risk of alcoholism. The variable was divided into three categories: did not ingest alcoholic beverages during pregnancy, ingested alcoholic beverages but no alcoholism risk exists and ingested alcoholic beverages with risk of alcoholism. Women were considered smokers if they had smoked at least one cigarette per day during their pregnancy.

Data analysis {#Sec5}
-------------

Initially the characteristics of the women according to intendedness of pregnancy (intended, mistimed and unwanted) were described. Subsequently, to estimate the associations between mistimed and unwanted pregnancy with the study's variables, a bivariate analysis using multinomial regression was performed. Odds ratios (OR) and 95 % confidence intervals were calculated, and intended pregnancy taken as the reference category. All significant variables in the bivariate analysis were included in the multinomial multivariate analysis, using hierarchical model. For each block of variables (sociodemographic, individual and obstetric variables), the significant variables from the previous block and the same block were controlled, with the final model retaining the variables that remained significant at the 5 % level.

The analyses were performed using SPSS 17.0 (Chicago, IL, USA), and because this was a complex sample, the Complex Sample was used to correct for design effects. This study followed the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) recommendations for the reporting of cross-sectional research \[[@CR17]\].

Ethical aspects {#Sec6}
---------------

The hospital interview was performed following the signing of a free and informed consent form, which included authorization for subsequent telephone contact. The Birth in Brazil research was approved by the Sérgio Arouca National Public Health School Ethics Committee (CAAE 0096.0.031.000-10).

Results {#Sec7}
=======

In total, 23,894 women were interviewed. The prevalence of unintended pregnancy in this study was 55.4 % of postpartum women. The percentages of pregnancies that were mistimed or unwanted were 25.5 % and 29.9 %, respectively.

Table [1](#Tab1){ref-type="table"} shows sociodemographic characteristics, individual variables and obstetric risk factors for the total sample and for the three groups analysed: intended, mistimed and unwanted pregnancy. The majority of the women interviewed were aged 20 to 34 years (70.4 %), of brown skin color (54.9 %), had 12 or more years of schooling (39 %), lived with a partner (81.4 %), had no paid work (59.7 %) and were primiparous (41.5 %). Regarding harmful behaviours, alcohol abuse and tobacco use were reported by 10 % and 9.6 % of the sample, respectively.Table 1Intendedness of births by sociodemographic, individual and obstetric history variables. Birth in Brazil, 2011/2012VariableTotalIntendedMistimedUnwantedN%%%%Sociodemographic variables Maternal age (years)   \< 20457119.134.733.531.8  20 to 341680770.446.225.328.6  35 and over250910.552.012.835.2 Schooling level   ≤ 7 years601726.639.621.439.1  8 to 11 years1253725.644.626.528.9  12 or more years547239.059.324.816.0 Skin color  White870136.252.723.823.5  Black18797.840.823.136.1  Brown1319154.943.725.630.7  Yellow2651.141.329.928.8Individual variables Marital status  With partner1944081.449.525.025.5  Without partner443218.622.928.049.1 Has paid work  No1427259.740.526.632.8  Yes961640.350.523.925.6 Alcohol use  No2007086.046.225.528.3  Yes, but with no alcoholism risk9224.043.124.832.2  Yes, with alcoholism risk234010.034.326.439.3 Tobacco use  No2157990.445.726.228.1  Yes22969.633.719.546.8 Parity  Primiparous991041.551.529.419.1  1669728.046.626.027.5  2370215.533.019.147.9  3 or more357515.022.514.962.6Adverse obstetric outcomes in previous pregnancy^a^ Neonatal death  No1225496.638.122.239.7  Yes4323.450.317.831.9 Stillbirth  No1212995.635.716.632.7  Yes5584.441.320.538.3 Preterm birth (GA \< 37 weeks)  No1117688.139.222.438.4  Yes151011.933.219.946.9 Low birth weight (BW \< 2500 g)  No1103987.039.122.638.4  Yes164813.034.519.046.5 Maternal complications^b^  No1077486.338.722.538.8  Yes171713.736.219.844.0*GA* gestational age, *BW* birth weight^a^Excluding primiparous women^b^Complications in previous pregnancy (eclampsia, high blood pressure, uterine rupture or diabetes)

In relation to obstetric history (excluding the current pregnancy and only for the multiparous), the most frequent events were preterm birth (11.9 %), low birth weight (13.0 %) and serious complications during pregnancy (13.7 %). Foetal loss and neonatal death was reported by 4.4 % and 3.4 % of mothers, respectively. It is important to note that these results refer to pregnancies carried to parturition, as all women were interviewed after delivery. Interruptions of unplanned pregnancies by abortion were not captured by the survey.

A very distinct profile can be observed when comparing the women who wanted to be pregnant at that time and those reporting a mistimed or unwanted pregnancy. Most women aged ≥ 35 years (52 %) wanted to be pregnant at that time, rather than reporting a mistimed or unwanted pregnancy. Relatively high percentages of those reporting white skin color (52.7 %), high educational level (59.3 % with 12 or more years of schooling), having a partner (49.5 %) and being primiparous (51.5 %) also stated that their pregnancy was intended. However, a high proportion of harmful behaviours, such as risk of alcoholism and tobacco use was observed in all groups, showing the strong association between these habits among women who did not planned the pregnancy. In relation to adverse outcomes in the previous pregnancies among the multiparous women, those who experienced previous neonatal death and stillbirth were more likely to report their pregnancy was intended. Women who experienced preterm birth, low birth weight and maternal complications were more likely to report unwanted pregnancy.

Table [2](#Tab2){ref-type="table"} presents the results of the bivariate multinomial regression analysis. All categories of sociodemographic and individual variables showed associations with unintended pregnancy and were tested in the multinomial multivariate model. Mistimed or unwanted pregnancy had inverse and significant associations with history of neonatal mortality (OR = 0.61, 95 % CI: 0.45--0.81 and OR = 0.61, 95 % CI: 0.48--0.76, respectively). Unwanted pregnancy had positive and significant associations with a history of low birth weight (OR = 1.37, 95 % CI: 1.18--1.59), preterm birth (OR = 1.44, 95 % CI 1.23--1.69) and complications in previous pregnancies (OR = 1.21, 95 % CI: 1.04--1.41).Table 2Unadjusted associations between study variables and mistimed and unwanted pregnancy. Birth in Brazil, 2011/2012VariableMistimed (^a^)Unwanted (^a^)OR95 % CIOR95 % CISociodemographic variables Maternal age (years)   \< 201.761.57--1.981.481.32--1.67  35 and over0.450.39--0.521.090.97--1.24  20 to 341-1- Schooling level   ≤ 7 years1.211.05--1.393.372.94--3.88  8 to 11 years1.321.16--1.502.292.01--2.62  12 or more years11 Skin color  White1-1-  Black1.191.00--1.421.751.49--2.06  Brown1.261.15--1.401.491.35--1.65  Yellow1.661.14--2.421.671.18--2.32Individual variables Marital status  With partner1-1-  Without partner2.422.04--2.874.173.59--4.85 Has paid work  Yes1-1-  No1.391.26--1.531.601.46--1.75 Alcohol use  No1-1-  Yes, but with no alcoholism risk1.040.83--1.311.220.98--1.52  Yes, with alcoholism risk1.401.17--1.671.871.64--2.14 Tobacco use  No1-1-  Yes1.010.86--1.182.261.98--2.57 Parity  Primiparous1-1-  10.970.87--1.091.591.41--1.80  21.020.88--1.163.923.34--4.60  3 or more1.160.96--1.407.516.35--8.88Adverse obstetric outcomes in previous pregnancy^b^ Neonatal death  No11  Yes0.610.46--0.810.610.48--0.76 Stillbirth  No11  Yes0.860.63--1.160.900.69--1.17 Preterm birth (GA \< 37 weeks)  No11  Yes1.050.80--1.291.441.23--1.69 Low birth weight (BW \< 2500 g)  No11  Yes0.950.80--1.141.371.18--1.59 Maternal complications^b^  No11  Yes0.950.81--1.121.221.04--1.42*GA* gestational age, *BW* birth weight(^a^) Reference category: intended pregnancy^b^Excluding primiparous women^c^Complications in previous pregnancy (eclampsia, high blood pressure, uterine rupture or diabetes)

The multivariate analysis adjusted for each block of variables (sociodemographic, individual and, for the multiparous, obstetric history) confirmed the results of the bivariate analysis. All variables that maintained a significant association with at least one category under analysis for mistimed or unwanted pregnancy were entered into the final multivariate model to identify key risk factors for unintended pregnancy in Brazil. Only stillbirth lost significance after adjustment for other variables.

The final model is presented in Table [3](#Tab3){ref-type="table"}. The following variables maintained positive and significant statistical associations with mistimed pregnancy: maternal age under 20 years (OR = 1.89, 95 % CI: 1.68--2.14); being of brown (OR = 1.15, 95 % CI: 1.04--1.27) or yellow skin color (OR = 1.56, 95 % CI: 1.05--2.32); having no partner (OR = 2.32, 95 % CI: 1.99--2.71); having no paid job (OR = 1.15, 95 % CI: 1.04--1.27); alcohol abuse with risk of alcoholism (OR = 1.25, 95 % CI: 1.04--1.50) and parity. The larger the number of children, the higher the chance of a mistimed pregnancy.Table 3Final adjusted multinomial multivariate analysis predicting mistimed and unwanted pregnancy. Birth in Brazil, 2011/2012VariablesMistimed (^a^)Unwanted (^a^)OR95 % CIOR95 % CIMaternal Age (years)  \< 201.891.68--2.142.422.10--2.79 35 and over0.430.37--0.510.750.64--0.88 20 to 3411Schooling level  ≤ 7 years0.720.63--0.831.040.89--1.21 8 to 11 years0.990.87--1.121.381.21--1.58 12 or more years11Skin color White11 Black1.100.91--1.321.341.16--1.56 Brown1.151.04--1.271.201.08--1.34 Yellow1.561.05--2.321.390.93--2.08Marital status With partner11 Without partner2.321.99--2.714.864.12--5.74Has paid work Yes11 No1.151.04--1.271.141.04--1.25Alcohol use No11 Yes, but with no alcoholism risk1.120.90--1.391.210.96--1.53 Yes, with alcoholism risk1.251.04--1.501.361.17--1.58Tobacco use No1 Yes0.870.73--1.041.231.06--1.43Parity Primiparous1 11.301.16--1.462.492.15--2.88 21.551.34--1.806.965.81--8.33 3 and more2.011.63--2.4714.0011.29--17.35Adverse obstetric outcomes in previous pregnancy^b^ Neonatal death  No11  Yes0.610.44--0.850.440.34--0.57 Preterm birth (GA \< 37 weeks)  No11  Yes1.160.91--1.481.401.16--1.67 Low birth weight (BW \< 2500 g)  No11  Yes0.920.74--1.141.140.97--1.35 Maternal complications^c^  No11  Yes0.990.84--1.171.191.02--1.40*GA* gestational age, *BW* birth weigh(^a^) Reference category: intended pregnancy^b^Excluding primiparous women^c^Complications in previous pregnancy (eclampsia, high blood pressure, uterine rupture or diabetes)

Similar results were found for unwanted pregnancy, and the strength of the association was generally stronger. Women with an unwanted pregnancy were 4.86 times more likely to report not having a partner. The same effect was observed in relation to parity. Compared with primiparous women, those with up to two prior births were 6.96 times more likely to have an unwanted pregnancy, and those with three or more births were 14.00 times more likely to have an unwanted pregnancy.

Adverse outcomes in previous pregnancies were risk factors for a current unwanted pregnancy. Compared with women who planned the pregnancy at the time, those with previous histories of complication during pregnancy and preterm birth had 40 % and 19 % greater risk, respectively, of unwanted pregnancy. Neonatal death, in contrast, was a protective factor for both mistimed and unwanted pregnancy (OR = 0.61, 95 % CI: 0.44--0.85 and OR = 0.44, 95 % CI: 0.34--0.57, respectively).

Discussion {#Sec8}
==========

The results of this study suggest that Brazil has a high prevalence of unintended pregnancy, which affects more than 50 % of all pregnancies carried to parturition. Similar prevalence is reported in national and international literature, indicating that less than half of women report having the intention to become pregnant at that time \[[@CR2], [@CR6]\]. According to estimates based on data from the United Nations Population Division for 2012, approximately 40 % of pregnancies worldwide, or 85 million pregnancies, were unintended. The region with the highest percentage of pregnancies that were unintended was the Latin America and the Caribbean region (56 %), whereas the lowest percentage unintended were found in Africa (35 %) \[[@CR4]\]. As mentioned in the introduction, the last nationwide study of pregnancy intendedness in Brazil was carried out in 2006 and showed that 53.9 % of women who had a child in the last 5 years did not plan the pregnancy \[[@CR14]\]. More recent research among postpartum women living in a southern city of the country found that 65 % did not plan their pregnancies \[[@CR18]\].

In terms of associated factors, unintended pregnancy in this sample was predominantly more likely with younger age, brown and yellow skin color, lower schooling level, not having a partner, not having a paid job, alcohol abuse and tobacco use. The effect of sociodemographic and individual variables is consistent with literature on intention of pregnancy at conception and showed the high degree of social vulnerability of these women \[[@CR19], [@CR20]\]. Prietsch and colleagues \[[@CR18]\], investigating the factors associated with unplanned pregnancy in a sample of women in Southern Brazil, found statistically significant association between having an unplanned pregnancy and having black and brown skin color, being a teenager, being single, having a low income, being a smoker and having multiparity.

Worldwide, women of childbearing age, regardless of skin color and socioeconomic status, are at risk for experiencing unintended pregnancies, but the extent of that risk is widely variable, with disadvantaged groups of women being the most affected. The health disparities seen in unintended pregnancies must be a main target for social and health policies to reduce inequalities in health \[[@CR21], [@CR22]\].

Unintended pregnancy has been linked to many factors, including high risk of unhealthy behaviors. If a woman has an unintended pregnancy, she may be unprepared for it and thus may be less aware of changing her habits, such as improving nutrition or quitting smoking, compared with women with intended pregnancies. These factors may result in less favorable outcomes \[[@CR1], [@CR23]\].

Despite being consistent with others studies, the protective effect for unplanned pregnancy found among women aged 35 years and over may reflect recent changes in the fertility behaviour of the Brazilian population. Data from the Brazilian Ministry of Health show that, in the last few years, fertility has been delayed. From 2000 to 2010, the fertility rate among women aged 15 − 19 and 20 − 24 years decreased from 18.8 % to 17.7 % and from 29.3 % to 27.0 %, respectively. Although the latter group still account for the largest portion of fertility in Brazil, the age distribution of fertility was more dispersed in 2010 than in 2000, with increased participation of those over 30 years old \[[@CR24]\].

In addition to all of these factors, previous maternal complications and preterm birth revealed strong and significant associations with unintended pregnancy, even after adjusting for sociodemographic and individual risk factors. This relationship with birth outcome was also found by a prospective observational study of 400 postpartum women enrolled at a university medical centre in the United States. In this study, women with a history of prior preterm birth also had a higher chance of unintended pregnancy \[[@CR12]\]. A possible explanation is that adverse birth outcomes can trigger anxiety, depression and posttraumatic stress syndrome, all of which are associated with unintended pregnancy \[[@CR25], [@CR26]\]. Insufficient contraceptive use might also be related to the risk of unintended pregnancy among depressed women, as those with elevated depression and stress were more likely to be at risk for inconsistent contraceptive use \[[@CR27]\]. Another possible explanation is that prematurity is a major risk factor for infant mortality and health complications in newborns, and mothers with previous preterm birth may not feel confident in facing a new pregnancy.

The protective effect of neonatal death related to unwanted and mistimed pregnancy may be explained by different mechanism. Many researchers agree that the intention and decision to have another pregnancy after an adverse outcome such as neonatal death is rife with ambivalent feelings, although 50 %--60 % of mothers wish to become pregnant immediately after this loss \[[@CR28]--[@CR30]\]. Some authors call this decision 'replacement child syndrome', characterized by a subsequent pregnancy and birth to substitute for a previous child who has died \[[@CR31]\]. Furthermore, there is the belief that a new pregnancy would allow bereaved parents overcome the previous death \[[@CR29], [@CR32]\].

In this study, adverse experience in the previous pregnancy was a risk factor for unwanted pregnancy. It is important to understand, beyond the medical approach, the psychological aspects involved in the desire for a new pregnancy and to recognize the contextual factors that impede or facilitate women in their ability to change their behaviour and to choose the moment to be pregnant, as well as the best method to prevent pregnancy.

Family planning in Brazil is an aspect of primary care through the Family Health Strategy \[[@CR33]\], but shortcomings remain in terms of access and quality of care. The contraceptive needs of part of the population, particularly women with lower socioeconomic status and education levels and ethnic minorities, are not met, contributing to high rates of unplanned pregnancy in these groups \[[@CR34]\]. The low coverage and quality of family planning is caused by several factors. Most professionals working in family planning cite overhead tasks, numbers of appointments incompatible with the available human resources, lack of support material and appropriate physical space for consultations, insufficient training of professionals and outdated information \[[@CR35]\]. Conversely, women have often referred to shortages or inadequate information about suitable and available contraceptive methods \[[@CR36]\].

The implementation of periodic counselling and guarantee of access to contraceptive methods for all women, especially those at risk for unintended pregnancy, must be a target of an effective family planning policy. Additionally, it is worthwhile to understand the social and cultural context in which unintended pregnancy occurs to avoid to focusing only on individual factors. It is important to integrate social determinants into the causal framework and to create interventions that meet the needs of women and families, especially the most vulnerable. Understanding the persistence of high rates of unplanned pregnancy worldwide, despite the availability of various contraceptive methods, is an important issue for future researches \[[@CR37]\].

However before drawing conclusions it is important to consider the strengths and limitations of the current study. The strengths of this study are that it is based on a large, nationwide sample of women and is representative of all births in Brazil in the year it was conducted. It can thus provide reliable and comparable information about unintended pregnancy prevalence and risk factors in Brazil.

There are some limitations. First, the question on pregnancy intention was measured shortly after birth, whereas unwanted pregnancies are more likely to be terminated earlier with induced abortion. Therefore, the prevalence of unintended pregnancy may be underestimated. Second, womens' intention to become pregnant is a complex process, and knowledge of pregnancy evokes many emotions ranging from worry and fear to happiness and excitement. These emotions may vary during pregnancy and change following the birth, which may have had an impact on women's responses. Third, in this study the women were not asked about the use of contraceptive methods. We believe this information is important for a better understanding of the factors associated with unplanned pregnancy. However the lack of this variable does not invalidate the other findings of the study. We suggest that future studies examine this relationship.

Conclusions {#Sec9}
===========

The present study has shown that unintended pregnancy is reported by 55.4 % of postpartum women. This study also confirms the findings of previous research on the influence of socioeconomic and individual risk factors on unplanned pregnancy affecting more vulnerable women. Unintended pregnancy may influence different women in different ways, according to their income, race/skin color, marital status and other characteristics. Moreover, the results of this study include a new approach to the problem, revealing the importance of negative outcomes in previous pregnancies as risk factors for unplanned pregnancy. In view of the high prevalence of unintended pregnancy in national studies (and confirmed by this research), it is necessary to overcome barriers and increase the access and quality of family planning services, including the psychosocial approach, to ensure greater adherence to available contraceptive methods.
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